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142 _TVotices respecting ~¥ew Books. 

understood that the application of the formula must not be 
pushed too close to the horizon. I f  the density of the air at 
the surface of the earth differ from the standard density (0 ° 
and 760 millim.) the numbers in (28)must be altered pro- 
portionally. I t  will be observed that the result has been 
deduced entirely h priori on the basis of data obtained in 
laboratory experiments. 

It may be convenient for reference to give a few values 
calculated from (28) of the refraction, and of the dispersion, 
reckoned at ~o of the refraction. 

Apparent zenith 
distance. 

8 
20 
40 
45 
60 
70 
75 
80 
85 

Refraction. 

()'0 
21 "9 

, 50'5 
1 0'2 
1 40'1 
2 44'2 
8 41"5 
5 29"7 
9 49"2 

Dispersion 
(B to H). 

6.0 
"5 

1"3 
1'5 
2'5 
4"1 
5'5 
8'2 

14'7 

The results of the formula (28) agree with the best tables 
up to a zenith distance of 75 °, at which point the value of the 
second term is 3"'5. For 85 ° the number usually given is 
about 10 r 16", and for 90 ° about 361; but at these low alti- 
tudes the refraction is necessarily uncertain on account of 
irregularities such as those concerned in the production of 
mirage. 

XII.  Notices respecting .New Books. 

A Memorial of JosePH H~z~RY. Published by Order of aongress, 
Washington: Government Printing Office. 1880. 

O N the death of Prof. Henry, more than fourteen years ago, the 
Senate and House of l~epresentatives of the United States of 

America resoNed concurrently that their members, with the Vice- 
President of the Republic, should take part in a memorial service. 
It was also resolved that the exercises and other memorial addresses 
should be printed at public expense, and this book of 528 pages is 
the result. It  contains prayers, sermons, and speeches by eminent 
clergymen, statesmen, and scientific men; and some of the dis- 
courses, notably that of W. B. Taylor, which is given in 221 pages, 
give an account, of Prof. Henry's services to Physical Science and 
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to his country. We cannot agree with everything which his 
eulogists have said on his behalf; the occasion was not one on 
which it was likely that his fame would be depreciated ; but it is 
a wonderful fact that he deserved nearly all the praise which was 
so lavishly bestowed upon his memory. A hardworking ingenious 
philosopher, full of love for scientific research, with great natural 
ability, and not ignorant of the limits of his powers, he had in the 
sixteen years before 1846 done great services to the world ia all 
departments of Physics, but especially in ]~]ectromagnetism and 
Telegraphy. In 1846 he proceeded to carry out the intentions of 
Mr. Smithson, of England, who had left by will to the United 
States more than one hundred thousand pounds for the cause of 
Science. Till he died, his biography and the history of the Smith- 
sonian Institution were the same. l-Iis scientific investigations 
became more practical; he became a great administrator. We have 
one or two great men in England who possess the same administra- 
tive power, but we can think of no such administrator who was or 
is also in the front rank of experimental Philosophers. He refused 
increase in salary; he seemed to think that services to science 
were like justice, and ought not to be sold for money. Till he 
died he was ever ready to serve his country, and for her sake he 
made many interesting experimental researches. As General 
Garfield said, " the  twelve hundred lighthouses that shine on our 
shores, the three thousand buoys along our rivers and coasts, 
testify to his faithfulness and efficiency." I t  is, however, when 
his colleagues speak of him as a personal friend in some of these 
memorial addresses that the reader gets an idea of what a great 
thing it is to the world that such a man as Professor Henry ever 
lived. 

The Fundamental Theorems of Analysis Generalized for STate (1). 
(31 pp.) 

The Imaginary of Algebra (2). (24 pp.) 

T ~ s ~  are two papers (in pamphlet form) by Dr. A. Macfarlane, 
Professor of Physics in the University of Texas. 

(1) forms a paper read before the New York Mathematical 
Society (May 7, 1892). 

Starting from the fundamental theorem for the cosine and 
sine of the sum of two angles in terms of the cosines and sines of 
the component angles, with the aid of Quaternionie analysis, the 
writer proceeds to give a generalization of it to space and of 
De ~¢ioivre's theorem : he then obtains the product of two angles 
in space, when expressed in terms of oblique components. On 
these foundations he builds up generalizations of the exponential 
theorem (in connexion with this he gives a further generalization 
in which he arrives at what he cMls ffuinternions), of the Binomial, 
l~ultinomial, and Logarithmic theorems, and then concludes with 
generalizations of hyperbolic Trigonometry and of Differentiation. 
The paper is a fine piece of pure analysis. 
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144 Geolvglcal Society :--  

(2) is a continuation of the author's ' Principles of the Algebra 
of Physics.' 

I t  opens with a historical note of the theory and use of ~ / -  1 
by three classes of Analysts,. and goes on to applications of quater- 
nions to Spherical Trlgonometry, to Circular Spirals, and to Hyper- 
bolic Spirals. En route the hyperbolic non-Euclidian Geometry 
and some other points which have recently occupied attention are 
touched upon. This paper and the recent Trigonometries by 
Levett and Davison and by Hayward show how the ideas of 
De )£organ's Double -Algebra are coming to the front. 

Die Theorie der Beobavhtungsfehler und die Methode der Klein#ten 
Quadrate mit ihrer .Anwendung auf die Geod'dsie und die 
Wassermessungen. Iron OTTO Kozr~. (Berlin, Julius Springer, 
1893; pp. viii+324 and 31 pages of formula.) 
]~ansfield ]Herriman's ' Textbook of the 1VIethod of Least Squares' 

(Macmillan, 1885) contains 17~ pp.+20 pp. of Appendix and 
Tables: Dr. Bobek's Lehrbuvh der .Ausgleichsrechnung nach der 
Methode der Klelnsten Quadrate (lYIaier, Stuttgart, 1891) has 
pp. viii+ 176; and W. Woolsey Johnson's ' The Theory of Errors 
and Method of Least Squares' (Wiley, New York, 1892)has 
pp. x + 174 (and is 12too, not 8vo). 

Now as Prof. Otto's page is much larger than that of any of the 
above, it is evident that in quantity of matter it "takes the cake." 

The first part (pp. 1-42) is devoted to the Errors of Observation, 
and the remainder, in seven divisions, discusses the Method of 
Least Squares. The author very rarely cites previous writers, and 
none of these are familiar to us except Hagen. The simple text is 
perhaps equal in extent to that of the respective works cited at the 
commencement, the special feature is the great amount of illustra- 
tive examples which are fully worked out. I t  is this which makes 
Prof. Koll s work such a practical one. The formulm at the end 
will be useful for reference to the student. I t  only remains to say 
that the type is very clear, the figures numerous and good, and the 
arrangement of the page conducive to easy reading. 

X I I I .  -Proceedings of Learned Societies. 

GEOLOGICAL SOCIETY. 

EContinued ~om vol. xxxv. p. 469.] 

~[arch 22, 1893.--W. H. Hudleston, Esq., ~I.A., F.R.S, 
President, in the Chair. 

T HE following communications were read : - -  
1. On the Jaw of a new Carnivorous Dinosaur from the 

Oxford Clay of Peterborough." By R. Lydekker, Esq., B.A., F.G.S. 
2. On a ~ammalian Incisor from the Wealden of Hastings." By 

R. Lydekker, Esq., B.A., I~.G.S. 
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